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We have developed a new sophisticated laser device, a composite laser comprising a
Nd:Y;Al;0 1, (Nd:YAG) crystal and a diamond crystal, using the room-temperature-bonding
technique for the first time. The device has an anti-reflection (AR) -coated layer at the
bonded interface which minimizes the Fresnel-reflection loss. We have confirmed that the
slope efficiency of the composite laser is higher than that of the directly bonded composite
laser without the AR layer and nearly the same with that of a noncomposite Nd:YAG crystal.
Moreover, the power from the composite laser with the AR layer is 1.2 and 1.5 times higher
than from the composite laser without the AR layer and the noncomposite Nd:YAG crystal,
respectively.
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Fig.1 (a) The room-temperature-bonding (RTB) process. (b) Surface activation by irradiation of Ar
atom beams in the RTB process. (¢) Two plates are touched and pressed. (d) Bonded plates are
pulled up. (e) Fabricated Nd:YAG/diamond composite.
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Fig.3 Experimental setup for the laser oscillation
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Fig. 4 Laser characteristics of the non-composite
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(a) Beam profiles for the non-composite Nd:YAG laser at the pump power of (a) 1.0, (b) 8.8, and

(c) 12.7W, and for the composite Nd:YAG/diamond laser with its interface AR coated at the pump
power of (d) 1.0, (e) 14.8, and (f) 22.0 W, respectively.
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